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(54) OXIDIZATION SYSTEM AND ITS CLEANING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To efficiently clean an 
oxidization system which can selectively oxidize in a low- 
pressure atmosphere the silicon layer of an object 
having a silicon layer and a tungsten layer. 
SOLUTION: In order to clean a metal adhering to the 
internal surface of the reaction tube 1 1 of the oxidization 
system which selectively oxidizes the side wall of the 
silicon layer of an electrode having a laminated structure 
of the silicon layer and tungsten layer and a dummy 
wafer, tungsten and a tungsten compound adhering to 
the internal surface of the reaction tube 1 1 , a wafer boat 
31 , and the dummy wafer are removed by supplying a 
halogen-based gas, such as HCI, etc., and oxygen into 
the reaction tube 1 1 through a cleaning gas introducing 
port 43. 




http://wwl9Jpdl.inpit.go.jp/PAl/result/detail/main/wAAADCaikqDA4132 2/13/2009 



JP,2001-250818,A [CLAIMS] 



Page 1 of 2 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]lt is an oxidation treatment apparatus which can be oxidized selectively about a 

silicon layer of a processed object characterized by comprising the following which has a 

silicon layer and a metal layer. 

A coil which can store a processed object. 

A heating method which heats inside of said coil. 

It is an exhaust means controllable to a predetermined decompressed atmosphere about 
inside of said coil. 

An oxidation treatment gas supply means which can supply raw gas for performing oxidation 
treatment in said coil, In the case of said oxidation treatment, it is a cleaning gas feeding 
means which can be supplied in said coil about cleaning gas for removing metal or metallic 
compounds which ****ed from a metal layer of the processed inside of the body, and adhered 
in said coil. 

[Claim 2]Have a control means which performs control with said heating method and said 
oxidation treatment gas supply means, and said control means, The oxidation treatment 
apparatus according to claim 1 characterized by what a division ratio and temperature of water 
and hydrogen in oxidation treatment gas to supply are controlled for to oxidize said silicon 
layer and to control oxidation of said metal layer in the case of said oxidation treatment. 
[Claim 3]Said silicon layer comprises polysilicon and said metal layer, The oxidation treatment 
apparatus according to claim 1 or 2 characterized by what it comprises a refractory metal, said 
oxidation treatment gas comprises a steam and hydrogen at least, and said cleaning gas 
comprises compound gas which contained chlorine or fluoride at least for. 
[Claim 4]The oxidation treatment apparatus according to any one of claims 1 to 3 
characterized by what said cleaning gas comprises compound gas having contained chlorine 
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and oxygen gas for. 

[Claim 5]A cleaning method which removes metal or metallic compounds which adhered in a 
coil of an oxidation treatment apparatus, comprising: 

A process of supplying oxidation treatment gas in a coil where a processed object which has a 
silicon layer and a metal layer is stored, and oxidizing said silicon layer selectively. 
A process which ****s from a metal layer of the processed inside of the body, supplies in a coil 
cleaning gas for removing metal or metallic compounds which adhered in said coil in the case 
of said oxidation treatment, and carries out cleaning treatment. 

[Claim 6]A cleaning method which removes metal or metallic compounds which adhered in a 

coil of an oxidation treatment apparatus, comprising: 

A processed object which has a silicon layer and a metal layer in a coil. 

A process of supplying oxidation treatment gas where a dummy substrate is stored, and 

oxidizing said silicon layer selectively, A process which ****s from a metal layer of the 

processed inside of the body, supplies cleaning gas for removing metal or metallic compounds 

adhering to the inside of said coil, and a dummy substrate in a coil in the state where a dummy 

substrate was stored, in the case of said oxidation treatment, and carries out cleaning 

treatment. 

[Claim 7]The cleaning method according to claim 5 or 6 controlling a division ratio and 
temperature of water and hydrogen in oxidation treatment gas to supply to oxidize said silicon 
layer and to control oxidation of said metal layer in the case of said oxidation treatment 
process. 

[Claim 8]Said silicon layer comprises polysilicon and said metal layer, The cleaning method 

according to claim 5, 6, or 7 characterized by what it comprises a refractory metal, said 

oxidation treatment gas comprises a steam and hydrogen at least, and said cleaning gas 

comprises compound gas which contained chlorine or fluoride at least for. 

[Claim 9]A cleaning method given in any 1 paragraph of claims 5 thru/or 8 characterized by 

what said cleaning gas comprises compound gas having contained chlorine and oxygen gas 

for. 

[Claim 10]A cleaning method given in any 1 paragraph of claims 5 thru/or 9 characterized by 
what a pressure in a coil is set to 133 Pa - 101kPa for in the case of said cleaning process. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the InventionJThis invention relates to an oxidation treatment apparatus provided with 

a cleaning function, and a cleaning method for the same. 

[0002] 

[Description of the Prior ArtJAs shown in drawing 6 (a) as a stable and small MOS structure of 
gate resistance to heat, the MOS transistor provided with the ****- metal electrode which 
consists of a laminated structure of the polysilicon 101 and the metal 103 is proposed. A MOS 
transistor provided with polymetal electrode structure is formed as follows. 
[0003]First, the gate oxide 105, the polysilicon layer 101, the tungsten nitride layer 113, the 
tungsten layer 103, and the silicon nitride layer 111 are laminated on the silicon substrate 109. 
Then, the silicon nitride layer 111, the tungsten layer 103, the tungsten nitride layer 113, and 
the polysilicon layer 101 are patterned one by one, and the electrode structure shown in 
drawing 6 (b) is formed. 

[0004]Next, in order to stop the stress between the silicon layer 101 and the gate oxide 105, a 
MOS transistor is accommodated in a wet oxidation treatment apparatus, the division ratio of a 
steam and hydrogen is maintained in the selective oxidation area which attaches and shows 
drawing 7 a slash, and oxidation treatment is performed. 

[0005]By this selective oxidation processing, the reaction shown in the chemical formula 1 
occurs, and the side attachment wall of the silicon layer 101 oxidizes. On the other hand, 
although the oxidation reaction shown in the chemical formula 2 occurs also about the 
tungsten layer 103, it returns to tungsten by the reduction reaction shown in the chemical 
formula 3. For this reason, the side wall oxide film 107 is formed only in the side attachment 
wall of the silicon layer 101. With the formed side wall oxide film 107, the stress between the 
silicon layer 101 and the gate oxide 105 is eased. 
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[0006] 

[Formula 1]Si+2H p -> Si0 2 +2H 2 [Formula 2]W+3H 2 0 -> W0 3 +3H 2 [Formula 3]W+3H 2 0 <- 

WCL+3H [0007]Then, impurity ion is poured in into the silicon substrate 109 via the gate 

oxide 1 05 by using the gate electrode 1 01 , 1 1 3, 1 03 and the side wall oxide film 1 07 as a mask, 

and source region S and drain area D are formed in self align. 

[0008] 

[Problem(s) to be Solved by the lnvention]ln order to form an oxide film by a high throughput, it 
is desirable to perform above-mentioned oxidation treatment with a batch type furnace. In a 
batch type furnace, it processes by laying many wafers of a processing object in a wafer boat. 
Under the present circumstances, in order to avoid the heterogeneity of the processing 
condition between the wafers by temperature distribution, an air current, etc., a dummy wafer 
is arranged to some wafer boats. The dummy wafer is expensive and is used repeatedly. 
[0009] If a batch type oxidation treatment apparatus is used and wet oxidation treatment is 
performed, the center section of a wafer may differ in the thickness of the oxide film formed 
from an end. 

[0010]According to an invention-in-this-application person's examination, one is considered as 
follows [ the cause which dispersion within a field of oxide film thicknesses generates ]. 
Although tungsten is a comparatively stable substance, in the case of decompression and 
oxidation treatment in an elevated temperature, a part evaporates, vaporized tungsten and 
steam carry out a direct reaction, and the reaction shown in the chemical formula 4 occurs. 
[0011] 
[Formula 4] 

W+4H 2 0 (g) A steam will be consumed by the chemical reaction of -> H 2 W0 4 (g)+3H 2 **. For 

this reason, a steam becomes difficult to reach the center portion of the wafer which is 
laminated by the wafer boat and arranged, and an oxide film will become thin in the center 
section of a wafer. 

[0012JWCX and the steam which were generated by the reaction shown in the chemical 

formula 2 will react, the reaction shown in the chemical formula 5 will occur, a steam will be 
consumed, a steam becomes difficult to reach a center portion, and an oxide film will become 
thin in the center section of a wafer. 
[0013] 

[Formula 5]W0 3 +H 2 0 (g) -> H 2 W0 4 (g) 

[0014]Vaporized tungsten is diffused in a coil and adheres to the wall and dummy wafer of a 
coil. It dissolves in a steam, and H 2 W0 4 (W0 3 andH 2 0 (tetra oxo tungstic acid gas)) generated 

with the chemical formulas 4 and 5 is also diffused in a coil, and adheres to the wall and 
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dummy wafer of a coil. 

[001 5]A dummy wafer is used repeatedly. For this reason, wardrobe GUTEN and H 2 W0 4 

which were adhered and accumulated by the last oxidation treatment at the dummy wafer will 
also diffuse this oxidation treatment, will react to a steam, and will control combination with 
silicon and oxygen. As a result, the above-mentioned problem that the thickness of the oxide 
film formed will differ occurs at the center section and end of a wafer. 

[00 16] Although this problem can be reduced by exchanging dummy wafers for every oxidation 
treatment, cost increases. The problem by tungsten adhering to the inner surface of the coil 1 1 
will still be generated. 

[0017]The method of cleaning is also proposed in film deposition systems, such as a CVD 
system, without disassembling a device using fluoride system gas etc., since a resultant 
accumulates on the inner surface of a coil so much (for example, JP, 6-63097, B). However, in 
the oxidation treatment apparatus which a metallic resultant should not generate, this kind of 
cleaning art is not yet proposed. 

[0018]This invention was made in view of the above-mentioned actual condition, and an object 
of this invention is to form a quality oxide film. An object of this invention is to clean an 
oxidation treatment apparatus efficiently. 
[0019] 

[Means for Solving the Problem]ln order to attain the above-mentioned purpose, an oxidation 
treatment apparatus concerning the 1st viewpoint of this invention is provided with the 
following. 

It is an oxidation treatment apparatus which can be oxidized selectively in a predetermined 
decompressed atmosphere about a silicon layer of a processed object which has a silicon 
layer and a metal layer, and is a coil which can store a processed object. 
A heating method which heats inside of said coil. 

An oxidation treatment gas supply means which can supply raw gas for performing oxidation 
treatment for inside of said coil an exhaust means controllable to a predetermined 
decompressed atmosphere, and in said coil, In the case of said oxidation treatment, it is a 
cleaning gas feeding means which can be supplied in said coil about cleaning gas for 
removing metal or metallic compounds which ****ed from a metal layer of the processed inside 
of the body, and adhered in said coil. 

[0020]According to this composition, metal in a coil or an affix of metallic compounds can be 
removed comparatively easily by introducing cleaning gas in a coil of an oxidation treatment 
apparatus. Therefore, it is also possible to stop a fall of oxidation capacity and dispersion of 
oxide film thicknesses with metal or metallic compounds adhering to a coil. By cleaning a 
dummy wafer in the state where it stored in a coil, when this oxidation treatment apparatus is a 
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batch type, It is also possible to stop a fall of oxidation capacity and dispersion of oxide film 
thicknesses resulting from metal or metallic compounds which removed metal or metallic 
compounds adhering to a dummy wafer used repeatedly, and adhered to a dummy wafer. 
[0021 ]lt may think to a coil here including quartz jigs, such as a wafer boat stored in a coil, etc. 
with a coil (a case of double pipe construction an outer, INTACHUBU) in the usual meaning. 
[0022]A control means which performs control with said heating method and said oxidation 
treatment gas supply means may be arranged. This control means controls a division ratio and 
temperature of water and hydrogen in oxidation treatment gas to supply to oxidize said silicon 
layer and to control oxidation of said metal layer in the case of said oxidation treatment. 
[0023]For example, said silicon layer comprises polysilicon, said metal layer comprises 
refractory metals, such as tungsten, said oxidation treatment gas comprises a steam, and said 
cleaning gas comprises compound gas which contained chlorine or fluoride at least. When 
using chlorine system gas as cleaning gas, cleaning appropriately is possible by adding 
oxygen gas. 

[0024]At the time of said cleaning, a pressure controller which maintains a pressure in a coil to 
120 Pa - 280 Pa may be arranged. In order to spread cleaning gas in a coil, a pressure in a 
coil may be fluctuated at the time of cleaning. 

[0025]A cleaning method concerning the 2nd viewpoint of this invention, It is a cleaning 
method which removes metal or metallic compounds which adhered in a coil of an oxidation 
treatment apparatus, A process of supplying oxidation treatment gas in a coil where a 
processed object which has a silicon layer and a metal layer is stored, and oxidizing said 
silicon layer selectively, In a coil, it ****s from a metal layer of the processed inside of the body, 
cleaning gas for removing metal or metallic compounds which adhered in said coil is supplied 
in the case of said oxidation treatment, and it has a process of carrying out cleaning treatment. 

[0026]Also by this composition, metal in a coil or an affix of metallic compounds is removable 
by introducing cleaning gas in a coil. Therefore, the situation where oxidation capacity declines 
with metal adhering to an inner surface of a coil, etc., or thickness of an oxide film varies can 
be prevented. 

[0027]A cleaning method concerning the 3rd viewpoint of this invention is provided with the 
following. 

A processed object which is a cleaning method which removes metal or metallic compounds 
which adhered in a coil of an oxidation treatment apparatus, and has a silicon layer and a 
metal layer in a coil. 

A process of supplying oxidation treatment gas where a dummy substrate is stored, and 
oxidizing said silicon layer selectively. 

A process which ****s from a metal layer of the processed inside of the body, supplies cleaning 
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gas for removing metal or metallic compounds adhering to the inside of said coil, and a dummy 
substrate in a coil in the state where a dummy substrate was stored, in the case of said 
oxidation treatment, and carries out cleaning treatment. 

[0028]When this oxidation treatment apparatus is a batch type, oxidation treatment may be 
performed where a dummy wafer is stored in a coil with a wafer which is a processed object. In 
this case, by cleaning, where a dummy wafer is stored in a coil, Metal or metallic compounds 
adhering to a dummy wafer is also removed, and it is possible not only a coil but to stop a fall 
of oxidation capacity and dispersion of oxide film thicknesses resulting from metal or metallic 
compounds adhering to a dummy wafer. 

[0029]ln the case of said oxidation treatment process, a division ratio and temperature of water 
and hydrogen in oxidation treatment gas to supply are controlled to oxidize said silicon layer 
and to control oxidation of said metal layer. 

[0030]For example, said silicon layer comprises polysilicon, said metal layer comprises a 
refractory metal, said oxidation treatment gas comprises hydrogen gas containing a steam, 
and said cleaning gas comprises compound gas having contained chlorine or fluoride. When 
using chlorine system gas as cleaning gas, cleaning appropriately is possible by adding 
oxygen gas. It is desirable for a pressure in a coil to be 120 Pa - 280 Pa in the case of said 
cleaning process. 
[0031] 

[Embodiment of the lnvention]Hereafter, an embodiment of the invention is described with 
reference to an accompanying drawing. 

(A 1st embodiment) D rawing 1 shows the composition of the vertical mold oxidation treatment 
apparatus of the batch type concerning a 1st embodiment of this invention. 
[0032]The longitudinal direction is provided with the coil (reaction chamber) 11 of owner ceiling 
cylindrical shape turned perpendicularly as this vertical mold oxidation treatment apparatus is 
shown in drawing 1 . The coil 1 1 comprises heat-resistant materials, for example, quartz. The 
thing or the thing of mono tube structure of double pipe construction provided with an outer 
tube and an inner tube may be sufficient as this coil 1 1 . 

[0033]As shown in drawing 2, it is formed in the periphery of the coil 1 1 so that the coil 1 1 may 
be surrounded, and the heater 12 which has the capability to carry out temperature up of the 
inside of the coil 1 1 quickly is arranged at it. 

[0034]The manifold 13 which comprised stainless steel, Si0 2> SiC, etc. is formed in the lower 

part of the coil 11. The oxidation treatment gas introducing port 41 and the cleaning gas 
introduction port 43 are formed in the one side face part of the manifold 13, and the exhaust 
port 45 is connected to other lateral portions. 

[0035]The coil 1 1 is formed in the disc-like lid 21 by the lower part of the manifold 13 so that a 
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hermetic seal is possible. The heat insulating mould 23 is arranged at the upper surface of the 
lid 21, and the wafer boat 31 is laid on the heat insulating mould 23. The heat insulating mould 
23 rotates at the rate of predetermined by the rotary part 25 (refer to drawing 2 ). The lid 21 is 
attached to the boat elevator 27 to go up and down. 

[0036]The wafer boat (boat for heat treatment) 31 which is a holding fixture for processing 
bodies comprises quartz etc. The wafer (semiconductor substrate) W as a processed object is 
laminated at the predetermined intervals by the wafer boat 31, and is perpendicularly 
accommodated. The MOS transistor which has the electrode structure of the state which 
shows in drawing 6 (a) is formed in the wafer W of a processing object. The wafer boat 31 is 
accommodated in the coil 1 1 by rise of the boat elevator 27, and is taken out by descent of the 
boat elevator 27 from the coil 1 1 . 

[0037] Dra wi ng 2 shows the system configuration of the whole vertical mold oxidation treatment 
apparatus of this embodiment. The water vapor generator 51 which generates a steam is 
connected to the oxidation treatment gas introducing port 41 connected to the one side face 
part of the manifold 13 via oxidation treatment gas supply line 61 and valve VB1 so that it may 
illustrate. Hydrogen (hy gas, oxygen (0 2 ) gas, and nitrogen (N 2 ) gas are supplied to the water 

vapor generator 51 from a gas supply source, A steam is generated by the catalytic reaction of 
hydrogen (H 2 ) gas and oxygen (0 2 ) gas, and the steam by which it was generated is supplied 

in the coil 1 1 by using nitrogen gas as a career. In the water vapor generator 51, a steam may 
be generated by the combustion reaction of hydrogen (H 2 ) gas and oxygen (0 2 ) gas. The 

heater 53 for preventing the steam by which it was generated cooling around the oxidizing gas 
feed pipe 61, and solidifying or dewing is arranged. 

[0038]The cleaning gas feed pipe 63 is connected to the cleaning gas introduction port 43. The 
gas supply source of hydrogen chloride (HCI), the gas supply source of oxygen, and the gas 
supply source of nitrogen are connected to this cleaning gas feed pipe 63 via valve VB2, VB3, 
and VB4. 

[0039]The exhaust pipe 65 is connected to the exhaust port 45 formed in the other lateral 
portions of the manifold 13. The exhaust pipe 65 is connected to the duct 67 via a valve etc. 
The drain 69 which discharges the solidified steam (water), and the exhaust pipe 71 are 
connected to the duct 67. The exhaust pipe 71 branches via the compound function valves 
valve flow coefficientl and valve flow coefficient2 to two, the pipeline 73 of an atmospheric 
pressure system, and the pipeline 75 of a depressurizing system. The pipeline 73 of an 
atmospheric pressure system is connected to factory exhaust air via valve VB5. On the other 
hand, the pipeline 75 of a depressurizing system is connected to the vacuum pump 77. 
[0040]Compound function valve valve flow coefficientl and valve flow coefficient2 are provided 
with the following. 
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It is for carrying out the automatic control of the pressure in the coil 1 1 , and is a valve. 
Valve control part. 
Pressure detector. 

A valve control part adjusts the opening of a valve so that it may be completed as a 
predetermined value by the pressure which the pressure detector detected. Compound 
function valve valve flow coefficientl adjusts a pressure by 0--1000Pa (range lower 1000 Pa 
than atmospheric pressure to atmospheric pressure), and compound function valve valve flow 
coefficient2 adjusts a pressure with such operation in the range of 133 Pa - 101kPa (1 - 
760Torr). 

[0041]lt is preferred for the piping 65, 71, and 75 and duct 67 grade to comprise a metallic pipe 

etc. which carried out the coat of quartz, Teflon (registered trademark), or the Teflon to the 

inner surface in order to prevent the corrosion by hydrogen chloride. 

[0042]The vacuum pump 77 comprises a dry pump etc. and has a displacement about 

[ 15000-20000-1. ] a part for /. The exhaust pipe 78 of the vacuum pump 77 is connected to the 

plant exhaust system for flammable gas (not shown), and the exhaust gas (water is included) 

emitted at the time of oxidation treatment is discharged via this exhaust pipe 78 to the plant 

exhaust system for flammable gas which is not illustrated. 

[0043]The controller 91 is connected to the water vapor generator 51 , the valves VB1-VB5, the 
boat elevator 27, and the vacuum pump 77. The controller 91 is automatically controlled by 
measuring the temperature of each part of this vertical mold oxidation treatment apparatus, a 
pressure, etc. by a sensor, and supplying a series of processings in which it explains below for 
a control signal etc. to each part. 

[0044]Next, the case where the side attachment wall of the polysilicon layer 101 of the gate 
electrode of the MOS transistor which shows drawing 6 (b) operation of this vertical mold 
oxidation treatment apparatus is oxidized selectively is made into an example, and it explains 
with reference to drawing 3. 

[0045]The automatic control of a series of processings in which it explains below is carried out 
by the controller 91 , and they are performed. First, the wafer W of a processing object is laid in 
the wafer boat 31 . Under the present circumstances, a dummy wafer is laid in the suitable 
position of the wafer boat 31 . The wafer boat 31 with which the wafer W was laid is laid on the 
heat insulating mould 23. The boat elevator 27 is raised, the inside of the coil 1 1 is heated to 
400 ** - about 500 ** with the heater 12 (Step A1), and the wafer boat 31 is loaded in the coil 
11. 

[0046]lf loading is completed and the manifold 13 and the lid 21 are engaged airtightly, the 
vacuum pump 77 will be operated by changing compound function valve valve flow coefficient2 
into a full-close state. And the opening of compound function valve valve flow coefficient2 is 
controlled, slow exhaust air (exhaust air at a speed that winding up of a motion of the wafer W 
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or the resultant within the coil 1 1 does not occur) is performed, and the inside of the coil 1 1 is 
decompressed to specified pressure, for example, 10Torr. In the meantime, the inside of the 
coil 1 1 is heated with the heater 12 to 600 ** - about (desirably about 800 **) 1000 ** (Step 
A2). 

[0047]lf the pressure and temperature in the coil 1 1 reach a predetermined value, supply will 
be started for hydrogen gas and oxygen gas to the water vapor generator 51 , and valve VB1 
will be opened. By the catalytic reaction or the combustion reaction of hydrogen gas and 
oxygen gas, the water vapor generator 51 generates hydrogen gas containing a steam, adds 
the nitrogen gas which is carrier gas to hydrogen gas containing the generated steam, and 
supplies it in the coil 1 1 via the oxidation treatment gas supply line 61 . Under the present 
circumstances, the oxidation treatment gas supply line 61 is heated with the pipeline heater 53 
so that a steam may not dew. 

[0048]Predetermined time continuation of the supply of oxidation treatment gas is carried out, 
continuing exhaust air, where it controlled the opening of compound function valve valve flow 
coefficient2 and the pressure in the coil 1 1 is controlled to about 25Torr-50Torr (step A3). 
[0049]ln the meantime, within the coil 11, the division ratio of a steam and hydrogen and the 
whole temperature are held to the field from which the selective oxidation shown in drawing 7 
is started. As a result, selective oxidation that only the side wall part of the silicon layer 101 
oxidizes among the electrode structures shown in drawing 6 (b), and the tungsten layer 103 
does not oxidize substantially is performed. The division ratio of a steam and hydrogen, 
temperature, a pressure, etc. are always monitored by a sensor etc., and they are always 
controlled so that measured value is in agreement with an object value. Between this oxidation 
treatment, exhaust gas is inhaled by the vacuum pump 77, and is discharged via the exhaust 
pipe 78 to the plant exhaust system for flammable gas. 

[0050]After oxidation treatment completion, operation of the water vapor generator 51 is 
suspended, and valve VB1 is closed, purge gas is supplied in the coil 1 1 , and the inside of the 
coil 1 1 is returned to an ordinary pressure state (step A4). Then, operation of the heater 12 is 
suspended, and predetermined carries out time neglect and it cools (step A5). 
[0051 ]The boat elevator 27 is descended after cooling and the wafer boat 31 is unloaded (Step 
A6). Next, the wafer boat 31 by which the wafer W is carried is removed from the boat elevator 
27, and the wafer W on the wafer boat 31 is transferred to a cassette etc. However, since next 
oxidation treatment is also used for a dummy wafer, it is left behind on the wafer boat 31 . After 
conveying to the cassette stocker which also transfers a dummy wafer to a cassette different 
from the wafer W etc., and is not illustrated depending on processing, it is kept between 
predetermined and may be made to use it if needed. 
[0052]Above, oxidation treatment for one batch is completed. 

[0053]While repeating such oxidation treatment, as conventional technology explained, WO 
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which is tungsten and the reaction by-product which were evaporated adheres to the coil 1 1 , 
the manifold 13, the wafer boat 31, and a dummy wafer. Into a next oxidation process, 
adhering tungsten and WO s will consume a steam and will cause dispersion in oxide film 

thicknesses, etc. 

[0054]ln order to solve this problem, this oxidation treatment apparatus performs cleaning 
treatment periodically or suitably. This cleaning treatment is explained with reference to 
dr awing 4 . 

[0055]First, the wafer boat 31 which laid the dummy wafer is laid on the heat insulating mould 
23, the boat elevator 27 is raised, and the manifold 13 and the lid 21 are engaged airtightly. 
[0056]Next, compound function valve valve flow coefficient2 is changed into a full-close state, 
compound function valve valve flow coefficientl is controlled, and the inside of the coil 1 1 is 
decompressed even to a pressure lower about (for example, the range of 100 Pa - 300 Pa) 
180 Pa than atmospheric pressure. The inside of the coil 1 1 is heated at 600-900 ** (desirably 
about 800 **) with the heater 12. The valves VB4 and VB3 are opened, nitrogen is supplied to 
11.5SLM and oxygen is supplied to 1SLM (0.3 - 3SLM) grade coil 11. The heat insulating 
mould 23 is rotated about 3 times in 1 minute by the rotary part 25 (Step B1). Then, the 
temperature of the coil furnace 1 1 is gone up by the increasing rate of about (5-10 **) 8 ** in 1 
minute with the heater 12. At this time, the flow of oxygen is stopped by about (0.05 - 1SLM) 
0.1 SLM (step B-2). 

[0057]lf the inside of the coil 11 amounts to 1000 ** (950-1100 **), the state of pouring nitrogen 
for 1 .5SLM and about 2 SLM of oxygen will be maintained for about 1 hour, and the inside of 
the coil 1 1 will be purged (Step B3). Then, valve VB2 is opened and about (0.1 - 3SLM) 0.5 
SLM of HCI gas is passed. This state is maintained for 6 to 16 hours (step B4). Heat is 
activated and the CI atom in HCI gas is the coil 1 1 (in the case of double pipe construction). It 
reacts to tungsten adhering to the inner surface, the wafer boat 31 , and dummy wafer of the 
tube wall of an inner/outer tube, or the manifold 13, or W0 3 , and these tungsten and W0 3 are 

changed to the resultant of a gaseous state. This resultant rides on a gas stream and is 
exhausted. Exhaust gas passes along the exhaust pipes 65, 71, and 75 from the exhaust port 
45, and is discharged via the exhaust pipe 78 to the plant exhaust system for flammable gas 
via the vacuum pump 77. 

[0058]Supply of HCI gas is suspended and the HCI gas which remains in the coil 1 1 is purged 
in about 1 hour after continuing supply of HCI gas for 6 to 10 hours (step B5). The heater 12 is 
controlled after a purge and it cools in about 50 minutes to about 800 ** gradually (step B6). (at 
for example, -4 ** pace for /) After that, it shifts to other processings (Step B7). 
[0059]Thus, according to the vertical mold oxidation treatment apparatus concerning this 
embodiment, tungsten and the tungsten compound which adhered in the device (a coil internal 
surface, a wafer boat, a dummy wafer, etc.) can be removed, without disassembling and 
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desorbing a device. Therefore, the situation of tungsten and WO s which were accumulated into 

the device combining with a steam, and oxidation treatment being blocked, and causing 
dispersion in thickness during oxidation treatment can be prevented. Therefore, it is possible to 
improve the utilization efficiency of this oxidation treatment apparatus, and to reduce the 
maintenance cost of a transistor. And a quality semiconductor device can be manufactured. 
Supplying oxygen is being continued between cleaning treatment and in the coil 11. Cleaning 
is promoted by this oxygen. 

[0060](A 2nd embodiment) Drawing 8 shows the system configuration of the whole vertical 
mold oxidation treatment apparatus concerning a 2nd embodiment of this invention. The 
composition of this oxidation treatment apparatus is substantially [ as the composition of a 1st 
embodiment shown in drawing 2 except for the point which was not provided with the pipeline 
73 of compound function valve valve flow coefficient! and an atmospheric pressure system, 
but is provided with the trap 79, the 1st exhaust port 81 , the 2nd exhaust port 83, and the 
valves VB6 and VB7 ] the same so that it may illustrate. 

[0061]ln the composition of drawing 8, the exhaust pipe 71 is connected to the pipeline 75 of a 
depressurizing system via compound function valve valve flow coefficient2, and the exhaust 
gas exhausted from the coil 1 1 is chiefly led to a vacuum pump. Exhaust air of the vacuum 
pump 77 has branched for the 1st exhaust port 81 and 2nd exhaust port 83 via the trap 79. 
[0062]lt is for the 1st exhaust port 81 discharging the exhaust gas in the case of oxidation 
treatment, and is for the 2nd exhaust port 83 discharging the halogen system gas used for 
cleaning, and exhaust gas is discharged from the exhaust port where valve VB6 and VB7 were 
selected. The scrubber which detoxicates the gas emitted at the time of wet oxidation in the 1st 
exhaust port 81 is arranged, and the scrubber which detoxicates hydrogen chloride is arranged 
in the 2nd exhaust port 83. The trap 79 removes the resultant in exhaust gas. It is preferred for 
piping 83 grade to comprise a metallic pipe etc. which carried out the coat of quartz, Teflon, or 
the Teflon to the inner surface in order to prevent the corrosion by hydrogen chloride. 
[0063]The controller 91 is connected also to the valves VB6 and VB7, and the valves VB6 and 
VB7 are controlled as the controller 91 explains below. 

[0064]What is necessary is just to perform processing in a 1st embodiment shown in drawing 
3, and substantially same oxidation treatment, when oxidizing selectively the side attachment 
wall of the polysilicon layer 101 of the gate electrode of the MOS transistor shown in drawing 6 
(b) using this vertical mold oxidation treatment apparatus. However, while performing this 
oxidation treatment, the controller 91 shall open valve VB6 and shall close valve VB7. By 
carrying out like this, exhaust gas chooses a channel from the 1st exhaust port 81 so that it 
may be discharged through the 1st scrubber. Between this oxidation treatment, it is inhaled by 
the vacuum pump 77, a resultant is removed by the trap 79, and exhaust gas is detoxicated by 
a scrubber, and is discharged from the 1st exhaust port 81 . 
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[0065]What is necessary is just to perform the substantially same cleaning treatment as the 
processing in a 1st embodiment shown in drawing 4, in order to remove tungsten and the 
tungsten compound which were accumulated in the inside of this vertical mold oxidation 
treatment apparatus. However, while performing this cleaning treatment, the controller 91 shall 
close valve VB6 and shall open valve VB7. As a result, it passes along the exhaust pipes 65, 
71 , and 75 from the exhaust port 45, and a resultant is removed by the trap 79 via the vacuum 
pump 77, and from the 2nd exhaust port 83 chosen by valve VB7, exhaust gas is detoxicated 
by the 2nd scrubber and exhausted. 

[0066]Oxidation treatment and cleaning treatment can be performed without polluting 
environment with the above-mentioned embodiment, since it exhausts via a scrubber for 
exclusive use on business from the different exhaust ports 81 and 83 at the time of business 
and cleaning treatment at the time of oxidation treatment. 

[0067]ln this oxidation treatment apparatus, when supplying and cleaning HCI to the coil 11, 
like the case of a 1st embodiment, the inside of the coil 1 1 can be maintained to a pressure 
lower about 180 Pa than atmospheric pressure, and can be performed. Where a pressure is 
maintained to about 1 constant value, hydrogen chloride can reach easily neither a portion with 
low conductance, nor the portion (dead space) into which the flow of gas stagnated, and it may 
remain, without removing an adhesion metal. For example, the manifold 17 has many uneven 
parts and connection sections, and hydrogen chloride gas does not permeate easily. The 
allowable width of the pressure in the coil 11 in case this oxidation treatment apparatus 
performs cleaning treatment is wide, and However, since it is arbitrary in the range about 133 
Pa - 101kPa (1 - 760Torr), For example, this problem is easily solvable by repeating the 
pressure in the coil 11 and fluctuating it in the case of cleaning. What is necessary is it being 
step B4 of drawing 4, for example, being in the state which started the vacuum pump 77, and 
specifically controlling compound function valve valve flow coefficient2, and making it just 
fluctuate it in this pressure range, for example, while setting up the pressure in the coil 1 1 
between about 1kPa-100kPa. 

[0068]This invention is not limited to the above-mentioned embodiment, but various 
modification and application are possible for it. First, each system configuration of the whole 
oxidation treatment apparatus shown in the composition, drawing 2, and drawing 8 of the 
oxidation treatment apparatus shown in drawing 1 is only an example, and can change the 
composition suitably. For example, the oxidation treatment apparatus which has a system 
configuration shown in drawing 2 may be provided with the trap 79, the 1st exhaust port 81, 
the 2nd exhaust port 83, and the valves VB6 and VB7 which are further shown in drawing 8. 
The thing of the type which is not limited to what generates a steam using a catalyst, but 
generates a steam by the combustion reaction of oxygen and hydrogen may be sufficient as 
the water vapor generator 51 . The object which oxidizes with the oxidation treatment 
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apparatus of dr awin g 1 is not limited to polysilicon of the Polly metal gate electrode as shown 
in drawing 6 (a), but, in the case of many which oxidize selectively, can apply polysilicon and 
polysilicon of the processed object containing metal. The silicon for oxidation may not be 
limited to polysilicon, but single crystal silicon and an amorphous silicon may be sufficient as it. 
Metal may not be limited to tungsten, either but other refractory metals (refractory metal), such 
as titanium and molybdenum, may be sufficient as it. The procedure of cleaning is not limited 
to the procedure shown in drawing 4 , either, but various modification is possible for it. 
[0069]Cleaning gas can also use the gas which is not limited to HCI but contains other 
halogen, for example, HF gas, CIF 3 gas, Cl 2 gas, NF 3 gas, etc. In the above-mentioned 

example, where a dummy wafer is laid in the wafer boat 31 at the time of cleaning, performed 
cleaning treatment, but. The wafer W and a dummy wafer are removed from the wafer boat 31 , 
and where the wafer boat 31 in the state where the wafer containing a dummy wafer is not laid 
is laid on the heat insulating mould 23, it may be made to perform cleaning treatment. 
[0070] 

[Example]The dummy wafer used for 30 selective oxidation processings was cleaned with the 
above-mentioned technique for 6 hours using the oxidation treatment apparatus shown in 
drawing 1 , and the concentration of the tungsten which has adhered to the surface before and 
after cleaning was measured. This result is shown in dr awing 5 . Tungsten was detected before 
cleaning so that it might increase from the edge of a dummy wafer toward a center, so that it 
might illustrate. On the other hand, tungsten is detected in no position on a dummy wafer after 
cleaning. By this experiment, it was checked that the cleaning which uses HCI gas and oxygen 
gas is dramatically effective in removal of tungsten. 

[0071 ]lt was checked that the direction of the oxide film formed using the oxidation treatment 
apparatus and dummy wafer which cleaned as compared with the oxide film formed using the 
oxidation treatment apparatus and dummy wafer which do not clean has the high homogeneity 
within a field (inside of a wafer). 

[0072]lt was checked rather than the case where HCI gas is supplied independently, by 
supplying oxygen gas with HCI gas at the time of cleaning that cleaning power improves. 
[0073] 

[Effect of the lnvention]As explained above, according to this invention, an oxidation treatment 
apparatus can be cleaned efficiently. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 
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